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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile is made In form of symmetric combination of three 
tear -ah aped cavities formed from billet two of them are in contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
billet- Inner surface of center cavity Is formed by outer surface of round billet and ouler surface 
of this cavity b formed by inner surface of round billet. EFFECT: enhanced reliability. 1 dwg: 
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(54) nPO*HJIl>HAfl TPVEA 
(57) Abstract: 

McnojnooeaHMc: b TpytSocTpoeHMii. CymnocTb M3o6peTeuHH: npo^mib BwnoJtaeH b bh^c cHWuerpiraBoft 
Kowf6imatBTO no Tpex Kanneo^o>uc nojiocrefi. o6pa3oaaHm>xx H3 Tpy6Hoft aaroTOBKH, j\bc ks Koropwx 
conpsocacajoTcn uexny co6oft Kapy^HUMH noeepxBocTHUH ynmpeBKbix yaerefl c ^opkoipoBaHRCM utxjty 
mom TpcTteii iwioctw, npsi yraw BHyrpoome noBepxHoer* flByx KanneenjrHfauc nanocreH o6paoosaHbi 
aryTpemieft noBepxHOCTWO Tpy6H0O aaroroBxn, kx Hapyjoroe noBepxHocm o6pa3ooanM HapyxHofl 
noocpxHocTbio Tpy6eoft sarxxroBxn, a BiryTpenHnn noeepxHocrb cpe/THeft nanocrn 06pa3osaHa HapyxBOft 
noeepxHocTbio TpyCnott Darxrroeiui. HapymnaH nooepXHOCTb 3Toft nonocni o6pa3oeana BHVTpeHnefi 

COSCpXHOCTbJO Tpy6HOM aaTXTTOHlUL 1 JOT. 
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Description [OnscauaKC ■3o6pctchkh): 

K3o6pCTcsKc aTHOCHTca k o6pa6orxe mcwuiob AaancHMCM k uomct 6hm» ncnanbaoBaao npH 
loroTOBjicHMH Tpy6 c {ucoKHbiwt npo^wiew, npMueHRCMbix b Katiecrec aaroroBOK fuiacTbipcfl. 
VfO*m\&ycka*x BoocrraHoancKH* rcpwcnwHocre oo^rati^x, ucfrrmnAX h raaoBfaix crbimmb. 

HoDocTHa MKoronyucaaH npoflonbHo-ro^p«pooaHHaH Tpy6a, npawrran aa nporomn. BbmuiHeHHax H3 
itpyraoft Tpy6H0<l 3aron>BKH nyreu ne^opunpoaaHMH (pacTflKtiow] cc nonepewHoro ccmchiwi. PeryjmpyH 
BC/XOTKHy ^aararaamiH pomtKon b oaroTOBRy h hx xarawecroo, mokho Ha o^HOft onpauxe irsroraamiBaTb 
Tpy6u c paamnmww npcx>H/ieu. vro oco6chho ea*uio an* Tpytf. Kcnojibayeubix o xa*tecTBe nnaerwpeft jyiH 
pcuoHTa o6caflHbcc Tpy6. 

He«<xrrmTKOM xaKoft Tpy6w rauwnw 6a;iwua« crencia> A«fropuauHH b ueerax voncfta, <rro yMemanaer 
BO3MomH0CTb pacampeHHH nnacrbip* b KOJiofOK h yDcnKHHDaeT crparuBaJoa^w HanpOTeHHH h. icpouc 
Toro. 6ajrwnoc kgjimmoctbo KoraieHTpaTopoB HainwuaeHKH b ueerax H3ni6a Tpytfbi. 

Tcxkhhccx&h oaAava, pcinaeuaH v3o6pmnxeu, ^aiuno^acrcH b ywcHbtncfoai BejnwHHbi ocraTCWHOft 
no^opMaxvoi oa o*er cksu&odui Kpnacouu npo^nnn b b cawmcHsai nportam a Hi»oc fleJwpwaqK* Tpy6bt. 

nocTaaneHHaii sanaqa pemaercn 3a eqeT roro, trro b npo^Hntiarfl TpytSe. npeHwyujecT©em» csapHofi, 
aunonBCHHoft c ^cohuuu oeqawtw npo^HJiH. comacBO io©6peT<Hino. npo^anb budotihch b bhac 
CfDAccTpBHBoa KowtiBBai^H K3 Tpcx xanneoHRHbtx nonocrdt 06pa3OBaHHMX H3 TpytSaofl SarOTOBKH. «BC B3 
Koropwx axipHxacawrcH uexfjy 0060ft BapyiKHboac noecpxHocrmni ynmpcHHNx wrefi c ^opwapoBaHMCM 
uejxfly hhmh Xpert** nanocTW, npa *tom BHyxpcHrotc nooepxHocTK floyx xanneeHRHfaix nanocreft 
o<5pa30BaKbi BKyrpcHHcfl noecpxHOCThio TpytiHofl aaixrroeKH. idc HapyxHbie noBcpxHocra o6pa30BaHbi 
HapymHoft noocpxHocrwo rpy6Hoft rsaroroBXii. a BHyrpeHKHH noecpxHocn> nonocm o6pa30Bana aapymiiofi 
noBcpxHOCTbio Tpy6H0M 3aroT0Biot. HapymHan noBcpXKOCTb yrofi nonocTH o6pa30Dana BHyrpeffncsi 
noBepxnocTbio Tpy6«ofi sarxyroBUi. 

B npqyiaracuofl npoflnnbHOft Tpytc 6om*naH Macn» noBepxHOCTH rpytibi hb/ihctc* uac-ruo onncaHHcft 
oapyxBocTK. «rro 3HaMisroibHO yMCHtmaex kotqpicctbo KOHUCHTpa-roB HanpHmcmiH no ocpHMCTpy Tpy6bt m 
ycujiKH pa3A»HM npo^wiR k noBwraacT npoTOocxb ccvchhh rrpM pa3Aanc Tpy6 b npoqcocc hx nccojitooBaaHH 
b Kawocroc nnacrwpeA n/w soccraHOBJicHiM rcp*ienraHocrw rrpa dcmohtc oGca^Hboc kojiohh. Kpowc toto, 
cHMxaioTOi ocmwHbic HinpfimoDw h b csapaou nnac nocne pa3ffatm TpytSw b CKBaxHBC. Tax RaK 
csapHofi moo Haxo«»rrc« b sohc wanoft A«J»P^aiffiH. a ocrajihaaff tiacn* ncpHwcrpa (c^opMHpoBaHHbic 
Kamxeaqnibtc nojiocm) Hwcex nnasabic nepexo^bt c uanoK xpm3H3iioa. 

nepHwcrp aapysHoft nosepxHOcni npo^mntHoO rpy6« HccaonbKO oonune BHyTpcuaert) nepHueipa o6ca^Hoft 
-rpytSb! jjjut oo3A«HMH BaT«ra. a HapyMMbdl onMcaHHu* A MawcT P ucHbme BHyrpcHHtix> flpaucTpa o6caflHofl 
Tpy6bi jyvi o6cchcxchhh cao6offRoro cnycaa b CKBaxuiiy. 

McaoJuooBaaHe npo^wihHbix Tpy6 b aa^ccTBe ruiacrwpcM. ycraHaBJiHBacMMX b uccrrax nofjpcaflcsHH 

(TpCOpiHbl, UCCTKaH CXB03HaH KOppOOKR. Aq>KP H P 00aHHlje OTBCpCTHH, M3H0C H ^P ) OBCaRHMX KOJIOHH. 

hmcct pn« npoiwynvcTB no cpaBHemno c TpannnpoaHbiMn ucro^awit B3rvroBn«nre npo^amoiofl TpytSbi so 
csapHofi 3aroT«M noaaojiHCT 3HaH*rrcjibno cjoorm> pacxoA" Ha cc npoiaaqpcTBo; Tax krk 
3HatnrrenhaaH Hacrt ncpMMcrpa Tpy6w mmncrca ^acTtJo otmcaauofi oxpyamocro. rro yMCHunaeT 
KomcuecTBO KoitntirrpaTOB. yBerawMBaeT njiooxaAb conpwKOCHOBCHHH npH paDAanc ucmpy BbmpaaneHHoft 
xpy6o* h rojiohhoA a yBCJiMVMBacT HanpnxcHXUi crparwBaKHH; BoauoxiiocTb npmjeHCKBH npo^toibHWx 
Tpy6. c^KX^MHpoBaHHbcx b 6yHTtj, no3BonHCT coKpanrrb BpeuH pewotrra, yMcawmrrb paexofl uaTqMianoB h 
sarparu xipw fx^oHre noop<«fleHHWx yuaerxoa nnacmjpstUH kohwhoA flnKHW, npOBOBOAHTi, peuotrr b 
cxBaxKHax Ha 3HawrenbHbuc r/TyOscaax, noewcim, HaACjaHocxt, » RonwBNHOcn, onrpcfcioHTrHpoBairaoi>o 
yMacnta. 

ffpH ^opMHpoBaHKH 6yHxa K3 npcAnaracKoft npo4>wnbHoft Tpy6w aHamntmflo CHKmaarrcn npq«anbHb«c 
ncQopuaupu h cxpyMUBaHne Tpy15w. Tax xaH yxna^a bmtkob npoflonbHoil Tpy6w npoH3BOAHTCH Ha ppe 
onopbi ymnipcKHbtx Macxcii KanneeHnHux nonocrcft. 

Kpowc roro. npcAnaracMbdl npaJinnB wuccrr ^ocraTomiyK) jnarmocTt>, n npa (JopMnpooainm 6yirra hc 
npowcxoAwx c*4htoh ccHcHMH. a npw pa^MOTXc hc Tpe6yrrc« nonojiHHTOibHWX oncpauHA m ooopyROBaroiH 
nnn npaoKM rpy6bi ot cKpyMKBaHxm. 

np<AnaraeuaH Tpy6a npn MaxcmjajibHoft xoMnaKTHocm ocmchhh kmcct HaafionbinHC panwyew kphbhshu 
4»pww cevcHHH <t»aoonHoro npajjujiw. A mcu ueiibiue xpHBH3Ha 4>opMM ccmchhh npo^Hnn. tcm MeHtroc 
HopacxoAooaif pecype njiaCTMMHOcrw npw ^opwoBxc npo^wifl b craHC h npH paaflawc cro b cxBamHHC tcm 
MCHbiue Be/iUKHHa oeraTo*oujx tianpnxieHHft. 

Ha ueprcMcc w3o6pa»eKM« np<x>ifjihHan Tpy6a ncucpcwoc cc^eMne. r»c I w 2 - xanneBHAHbie nonocTH. 3 
ceapKofi ujob. ^ 
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npo^m^jno rpycy, nanpHMep , m ncnocoBofl Mnmon r,^^ c^^o^ oSpaaow 

"pVXT>r^^ ~ 

npo$H7ibnyio Tpy6y nanynaiOT cneflyioinpu o6pa3ou. 

n0C " e *»™ 6 P ora " nim B»6xpHHWocm, Tpy6» nocTynaer „ a ycraHoacy Haw™! 
npofrntmii ^pyfi. pa^q,^, 60.1 x B7.5 m fcom Bcnom^oBaaa ™ , leiTmiI _ 

Aaanemic Do 3ff yxoM « ocymocramwrr pa^buoexv n<^3T!I^ npo^nuibHoft Tpyfe co^ajor 
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Claims (Oopuyna H3o6peTeBHH|: 

npo^wibHaH Tpy6a. npeHuymecTBeHHo csapnaH, BbcnanHCHHaH c $aco»fuu ochchkcu npoQann. 
oT/nmajomancfl tcu, «rro npo^wib BbrnaraieH b supp cuMuerpwotoft KowtSmaipat B3 Tpex KaruiesHRHfeix 
nonocrcit o6pa30B2ancux hd xpy&ioA aaroroBKH, ppc K3 Koropwx coopHKacasorcfl ucJK^y co6ofi 
napyjKHWkCH nooq»HOcmwH ynmpanrbtx «tacrefl c ^opusipoBafoieu uoc^y hklci Tpcrbeft nonocrw. npn 
ttom BHyrpcHHuc noocpxHOCTM floyx KanncBiQXHbcx nonocTCH o6paooeanM BHyTpCHHCH noocpxHocrtdO 
Tpy€«oA sanxroBRH, ax Hapy wjcwc noocpxHOcm o6paooBaHbi napyjKHofl noeepxHocxtJo Tpy6Kofi 3aroTODnoi, 
a GHyrpCHHnn noeepXHOCTb cp^Hcft nanocTH otipaaoaaHa Hapyxutoft noocpxHocrbio Tpyfaofl 3arxrroBWi. 
HapyjRHaA noacpxKocrb yroft nanocTM rfpasoBaHa BHyrpcHHcft nosepxKOCTbio Tpytinoft oarorooRM. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



"i 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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